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NATIONAL FOREWORD 

This Indian Standard which is identical with ISO 9787 : 1 990 'Manipulating industrial robots — Coordinate 
systems and motions', issued bythe International Organization for Standardization (ISO), was adopted 
by the Bureau of Indian Standards on the recommendations of the Industrial and Production Automation 
Systems and Robotics Sectional Corjimittee and approval of the Production Engineering Division Council. 

The text of the ISO Standard has been approved as suitable for publication as Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention 
is particularly drawn to the folbwing: 

a) Wherever the words International Standard' appear referring to this standard, they should be 
read as Indian Standard'. 

b) Comma {,) has been used as a decimal marker in the International Standard while in Indian 
Standards, the current practice is to use a point {.) as the decimal marker. 
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Indian Standard 

MANIPULATING. INDUSTRIAL ROBOTS — 
COORDINATE SYSTEMS AND MOTIONS 



1 Scope 

This international Standard defines and specifies 
three robot coordinate systems; it also gives the 
axis nomenclature. It is intended to aid in robot 
alignment, testing, and programming. 

This International Standard applies to all manipulat- 
ing industrial robots as defined in ISO/TR 8373. 
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2 Normative reference 

The following standard contains provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of pub;i- 
cation, the edition indicated was valid. All standards 
are subject to revision, and parties to agreements 
based on this International Standard are encour- 
aged to investigate the possibility of applying the 
most recent edition of the standard indicated below. 
Members of lEC and ISO maintain registers of cur- 
rently valid International Standards. 

ISO/TR 8373:1988, Manipulating industrial robots - 
Vocabulary. 



3 Definrtions 

For the purposes of this International Standard, the 
definitions given in ISO/TR 8373 apply. 



Figure 1 — Right-hand coordinate system 



A, B and C define rotary motions about axes re- 
spectively parallel to X\ Y and Z 

Positive A^ B and C are in the directions to advance 
right-hand screws in the positive J, Y and Z di- 
rections respectively (see figure 2). 




^A, +5, or +r 



4 Defined coordinate systems 

All coordinate systems described in this Inter- 
national Standard are defined by the right-hand rule 
as shown In figure 1. 



Figure 2 — Rotary motions 



The three coordinate systems described are the 
World. Base, and Mechanical Interfacp, each refer- 
ring to the plane in which the X-Y axes lie (e.g. the 
X-Y axes of the base coordinate system lie in the 
plane of the base mounting surface). The Z axis is 
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perpendicular to the X-Y plane. Figures shows an 
example of the three coordinate systems described 
in this International Standard. 

Although this International Standard defines only 
three coordinate systems, others may be defined. 





Figure 3 — Coordinate systems 



5 World coordinate system 
5.1 Notation 

^0 "~ '0~ -^0 



5.2 Origin 

The origin of the world coordinate system is to be 
defined by the users according to their require- 
ments. 



5,3 +Zo axis 

The +Zo axis is colinear but in the opposite direction 
to the acceleration of gravity vector. 



5.4 +yYo axis 

The -^-Xq axis is to be defined by the users according 
to their requirements. 



6 Base coordinate system 

6.1 Notation 

X,^Y,-Z, 



6.2 Origin 

The origin shall be defined by the manufacturer of 
the robot. 

6.3 +Z, axis 

The -hZi axis is in the direction of the mechanical 
structure of tfie robot pointing away from the base 
mounting surface. 

6.4 -^X^ axis 

The -^Xy axis points away from the origin and 
passes through the projection of the centre point of 
the robot working space, C^, on to the plane of the 
base mounting surface (see figure 4). When the ro- 
bot configuration precludes this convention, the di- 
rection of the -l-A'^ axis shall be deHned by the 
manufacturer. 

NOTE 1 Examples of the application of the base and 
mechanical interface coordinate systems are found in an- 
nex A. 




Figure 4 — Example of robot working space 
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7 Mechanical Interface coordinate system 

7.1 Notation 

Xrr^ — Vm ~ ^m (^ ~ number of robot axes (n) f 1) 

7.2 Origin 

The origin is the centre of the nnechanical interface. 

7.3 H~Zni axis 

The -^Z^ axis points away from the mechanical 
interface toward the end effector. 

7.4 +X^-,, axis 

The -f A^rn 3^*s is defined by the intersection of the 
plane of the mechanical interface and the plane X^ 
Z, (or a plane parallel to X^ Z^) such that the origin 
of the mechanical interface coordinate system lies 
on the line of intersection, with the robot primary 
and secondary axes in their mid-positions. When the 
robot configuration precludes this convention, the 
position of the primary axes she!! be defined by the 
manufacturer. The +X^ axis points away from the 
Z, axis, in the case where Z^ and X^, are paraiiei, 
the -\-Xj^ axis is in the same direction as the +Zi 
axis. 

NOTE 2 Examples of the application of the base and 
mechanical interface coordinate systems are found in an- 
nex A. 



8 Robot motions 

8.1 Linear motions 

When linear motions of the end effector are defined 
in the base coordinate system, they arc designated 
by the following directions: 

4- or — X along or parallel to the X, axis, 

-\- or ~~ y along or paraiiei to the Y^ axis; 

+ or ~ z along or paraiiei to the Z, axis. 

8.2 Rotary motions 

Under consideration. 

9 Robot axis nomenclature 

If the axes are numerically designaied, axis 1 shall 
be the first motion closest to the base mounting 
surface, axis 2 the second motion, and so on, and 
axis n the motion to which the mechanical interface 
is attached. 

NOTE 3 * Examples of robot a)(is nomenclature are found 
in annex A. 
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Annex A 

(informative) 

Examples of application for different mechanical structures 




Figure A.I — Rectangular robot 




Figure A 2 - Cylindrical robot 
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Figure A. 3 — Polar robot 




Figure A. 4 — Revolute robot 




Figure A. 5 ~ Polar robot 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates thatxhanges are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 
'BIS Handbook' and 'Standards: Montlily Additions'. 

This Indian Standard has been developed from Doc : No. PE 18 (0215), 
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